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(57)Abstract: . 
PROBLEM TO BE SOLVED- To provide a radiation-sensitive resin composition having high 
radiation sensitivity and easily forming a patterned thin film having excellent heat- resistance 
and solvent resistance and provide an interlaminar insulation film and m.crolens made of the 

composition. n */ i\ 

SOLUTION- The radiation-sensitive resin composition contains IAI a copolymer ot tai; an 
unsaturated carboxylic acid and/or an unsaturated carboxylic acid anhydride, (a2) an 
unsaturated compound containing epoxy group, (a3) a maleimide monomer and Ca4) other 
olefinic unsaturated compound and [B] a 1 ,2-quinonediazide compound. The interlaminar 
insulation film and microlens are produced from the radiation-sensitive res.n compos.t.on. 
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[A] (a 1) TfffiaU 
/*fctt'Fia*I*;i'#>»»l*». (a2) I#+->| 

UttWate&Vi, (a3) vHSF^/T-stj: 

(a 4) *C«OtU7-{ 
#, Mtffc [B] 1. 2-*/>5>7S>Kfc*«W»** 

5 ] tt$$i 1 fcfB«»!®^#tiStt^tl=fc <3 
[fg9J©i¥SBfclftiii§] 

[0 0 0 1 ] 

a. 

[0 0 0 2] 

[«£*©&«] »ih7>i?X^ (JWT, TT 

FTj.tis-r. ) mm^^m^m%^y k*^, * 

IBB $ n-5 EH© Pel £*6li-r SfefeCB ffliteiBH^K 

< l t> -t-# s mt z, m mmmtfi* e. n 

IStlt^S. TFTiilSiiflt ±fBW^P B 1*6 
fct^T^I©/^--^©;^©!-;/^ > 

[0003] 7ri7->5U, 
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*Wa3tt7r-f Aa*47*©3tt#J&#ttiLT3~ 1 o 

^-ne>W^-f ^7 □ U>X€r«fl"JWCiH?"JUS:-7'f £ d U 
>X7HA<«ffl*nt^S. v-f i-Dl/>XtitHY 
-1* ^Dl^>XXL^rco^s£(C«« u>xa-^->^^ee 
invars dtc«toT^^->*^;i/h 7 

P— ^©^SW>X<hLT?iJfflf-5*ffi^ 
H7P-$-ti:fcW->XA^ — >*-7X^tCbT h*7<l 
y ^ > y K «t 0 Tife K U- > XflMK * ^ # * JS&mUfi 

io a^nxu?.. S9sbu>xa^— >©jgfiKn«, m*© 

[0 0 0 4] d©J;-5ftV-f i7DU>X«, ^-©JgBgX 

s. sfc«iHiM?©/i)a^s©^xs(c*3^T« fgia 
fibfco, u>x^*m^-rs^£u> v-r^nu-> 

0 . v-f £ p U >X4t»©iH*»ittdt^+»«:» 
[0 0 0 5] 

ntzn9->m$m&®%\zmmtz>z\ii-tfi-?%z>, m 
30 wie*iR^-7'f ^ p v >x<D&mzm-?z>&tkmm&® 
mmfovozmmrz z\t\z$> *fc*^^©gij©sw 

?ai/>XMi:ttffi1-5ui:i:*l.. *38W«S5l: 

[0 0 0 6] 

m&\z. *58Wk:«fcn«, tei k, [a] un^es 

(a 2) X#^vS-&W^F^?PYt^, (a 3) •Vl^'f 
SKIt/v-Sc; (a 4) -?-©fa©^!-l/7^ >JS^iS 
»flS**©**-&#, MLKfC [B] l, 2-+/>y7vK 

57 uU>X<DBf&\Z®.m-T2> C ttc J; o Tit^$ 

50 i/^xciota^ns. 
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[0007] kit. *mw<D&i&temmimi&tfLmz-o 

[A] *J:tfl.2-+y>^7v?Nfc-&» [B] *>e> 

[0008] aaaa [aj 

#fi£# [A] tt, -fb^^l ( a 1 ) . {ttem ( a 2 ) , 
(a 3) *J:t«fc^«) (a 4) 

[0 0 0 9] *589tt?fl.H&ft*#»£#: [A] tt, {fc 

(a 1) *e>i«in5i«$, ffc£<» (a 
1) , (a2) , (a 3) fcjctf (a 4) A^M^sn 

)\s*vimmzMn\s\z< -^4oit%&i 

ft;Ot^«|S)i:*5. (a i) iini 

^ ij p-r D^yifM , ^^i/^y (2- (^.^) 
7i"Jn>fn+i'ifJW ^©2^±ro#5-ffl*;u^> 

ens. cn>b(Do%. 7W)vm, *5>w)im.. m 

T S teii «t ZfX^mB T* $> S 6 S L < ffl l> 

ens. rne«> mffl-c*s^«m*-&t)-(±Tfflir^ 
ns. 

[0010] *^WTffl^en5«i^# [a] it 

&m (a 2) *»6«i»$n*«fi8*{il[*, (a 
1) . (a2) , (a 3) fccktf (a 4) frZmmzn 

011%, tl:Sf$b<(i2 0~6 0iI%ttLW 

mm g © wj»tt. *iB«**«fiT-r * k 

£tt jWKTT S «[b] k * s . 

[0 0 11]ft$«i (a 2) tLTB, m*.t£7 9 V )V 
mifV~>iS)W *5>{7>))im.tn) ->i?Jk a-Xf^7 
^ U JMR^U ->vJk a-n-7'DW7i' U JUgE^'J 
a-n-^^7^'J>'Hi?^ l J->v;k 7^'J 

;i/K-3, 4 -x#*5'^f t ;k ^^^u;wt-3. 4 

-X7j?+->^;1/, 7^U;UK-6, 7-X#*>"\:/ 

3=-jk y^i7U;i/K-6, 7 -x7}?+->^\7'^;k «- 

X^^7^U;i/SE- 6, 7 -l#+v"S/'5 1 ;K 0-t'x 
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;^>v^yj vvMPx— r;k m-bfx;i^>v.j|,yij 

*J)V. *??iJ)Um.-6, 7 -X^^T^Jk o-k* 
zJK>y^y*'J ->v>;UX-^J|/, m- fr:jK> vJl/^ 
•J -/yJH- p-k'XJl/A:>>>;| / //ij ->y;n-r 

£a*#m^K jfcttisj; ■=> ns §ii * ft \tmm 

10 s. 

[0 0 12] *^iTfflv^n5*l^«; [A] tt, fls 
-g-tl (a 3) *^»i»ans*^J|lffi*, (a 
1) . (a 2) . (a 3) (a4) *^SI^$n 

' fflffi^ W 5 It %*i©«^(j;Kitt, f.£A 

[0 0 13] 7HS (a 3) tLtlt 

20 7i;;KHSK, y^DA^y^YWS K. ^> 
•yj^KSH, N-X^vW Sv^U- 3 -?H 5 

K^U-K N-X^y>-f$y;i/-6-VK5H 
A7ni-h, N-X^/yy-f 5 JyJU — 3 — "7 U"f 5 K 
ynW- K N — (9 -72W-)V) 
5r^lfSZli:^T-^So ^tie«¥fflTSfe«2ttJ«± 

[0 0 14] *^T'ffl^f»n§*iM [A] te, ft 
£tt (a 4) a>&Ri*;5ft*«jaJ|MaS, fc£#J (a 
30 1) , (a2) , (a 3) *3«fctf (a 4) fr^agSn 

011%, tfCff^Kai 5~5 01I%MLT^ 
S. ^©ffiSffiAtl 0li%*«©«^lt 

[A] ©«flF5SStt!J»fiT-r*«lRlt*t), -7j7 0fi 
*96*iBA**^tt*ca^# [A] *«7;u*u*«*c 

[0 0 15] ft^ft (a 4) tLTH ^J^tt'^^ 1 ^/ 

^UU-h, s e c -Zf3-)V*?fi) ly-h, t 

40 ji/^^^u u-h^i*©^^i7'j;i/K7;i'+;Pxx7 1 

;W ; *9-)l79V l/-h, -fV7'o^7i"Jl/-ha 

t*©7^u;i'i?7;i/^^xx5 i ;p : y^n^yju^ ? 
fiJis— h, 2-^g 1 ;p>'i7a^\^->;i'^37^ui/— 
h, hVi/fn [5. 2. 1. 0 ! s ] ^*>-8 — r 

;p (agft«»STiffl*tiTi?y 

^□'<>^rw+yi?w^^iji/-h, -fy^D 
x;i/^^^ ij u-hteE(Dy>.??V)lMmV;7)l>*)lx. 
X'rfr ; ->i7D^\^->JU7^ U U~ h, 2 -*?-)l<->t> 
50 n^\^v-;P7i"J ly- h'J->i7P [5. 2. 1. 0 
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^^^•JU- hftdf(D^^^ij;l/i7U^X7f^ ; 
7xX^7^UU-h, ^>^;l/7^U U-h&£cD7 
i7 UM7'J'^XXfil/ ; 7H >^>>x^;k :7 V 

#>^fyXX^;i/; 2-hFD^yX^M^^iJl/- 
K 2 - t K y^P t°;M U I/- h^i* 0 1 H 
D + y7MJl/X^f^ ; 
[0016] ty^D[2. 2. l]s\7h- 2-H>, 

5- A3 L )l¥>'t7U[2. 2. l]A7°h-2-XX 5 
-X3^b*S^P [2. 2. 1 ] A7>- 2 -X>, 5 - 
t: FP^f/bi^P [2. 2. 1 ] h - 2 -X>, 5 
-^tf^v-ti^Q [2. 2. l]Ayh-2-X>, 
5 - t FP^iy^^;i/h^>^P [2. 2. ll^yh-2 
-X>, 5- (2* -tHD + yX^JW e^D 
[2. 2. l]A7°h-2-XX 5 H*:>t::>^P 
[2. 2. l]A7°h- 2 -X>, + 

[2. 2. l]A7°h-2-XX 5, + y 

h^>i7P[2. 2. l]^\-7°h- 2 -X>, 5, 6-zSft 
^tf^vtfv^P [2. 2. l]^\yh-2-X>, 5, 

6- v (LFD+y^fJH ty^P[2. 2. 1 ] 
h-2-X>, 5, 6-SM2' -tHD^yXfiW 
t:vi7P[2. 2. l]Ayh-2-xX 5, 6->?^ 
h + yh*y^D[2. 2. UVF-2-XX 5, 6 
-yXF + yty^D[2. 2. "1 ] A7° F — 2 — x>, 
5-tHP + y-5-^^H:yi7P[2. 2. 1 ] 
h-2-X>, 5 -h FD + y- 5 -X^fcf y^7D 
[2. 2. l]A7>-2-XX 5 -#;P4^;>- 5- 
^^l:y^D[2. 2. l]^F-2-XX 5-* 

5 -X^;i/t:->^P [2. 2. l]A7'F-2 
-X>, 5 - t FD^y/fil/- 5 -^Jl/ti^P 
[2. 2. l]Ayh-2-X>, 5-#;l/#^>-6- 
^^;i/tfv^7P [2. 2. 1] 2 -X>, 5 -ft 

)V#*zs-6 -X^UfS^P [2. 2. l]^7°F-2 
-X>, 5, 6 -^^k^^tfv^P [2. 2. 
yh-2-X>^7K#l ^ypmMTkM) , 5-t 

-yh^v^;^x;i/b^>i7P [2. 2. i]A7 p h-2 
-X>, 5-y^D^yJl/t^yAJ^X^t'y^D 
[2. 2. l]^\y>-2-X>, 5 -7jLy*i/*))l# 
-)l¥is2a[2. 2. l]A7 P F-2-X>, 5, 6- 
y (t-yF + y^MxiW tfvi7P[2. 2. 1]^ 

;u#x;i0 e->i7P[2. 2. l] 2 -x>^w 

[0 0 17] *i«Xfl/>, a- ^^)IX^U>. m 
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>, P-^ h*>X5 L ly>, T^UPXHJJk 
UPXhLUk tfbtxjk fifttix'JrX TZVJl, 
75K, ;**£Mj;U7^b\ Stiexjk 1, 3-:/* 
yx>, -fyyi/x 2, 3-v^^;u-i, 

U-K p-^ h^T^u;^ 2-/fJk>^OM 
yJl/7^Ul/-K 1, 3-^^> ? x>> hy^7D 
[2. 2. 1] >\y h - 2 - I>ft£**l^S*tt*«k 

[0 0 18] **WTffl^6n**l^# [A] teu * 
UXfl/yiIli¥^i (JWT, TMwj £^ 
5) 9ft, 2xl0 3 -ixi0 5 , »£L<te5xl0 3 -5 
x 10 4 ~C$> Z> d 1 7&«SS L li. M w**2 x 10 3 -5 

-TjlxiO 5 i«^fiTl&0/^->M 

20 [0019] ±tz<D&5iz*&w^m^*nz&m'gt{£ 

*«a&6WcX3S+yS(!:S:fLT*D, 7;k&U* 
[0 0 2 0 ] ±m<D&M&<£ [A] Sr*Oa5*»»tt» 

30 [0021] [a] (DMmizm^znzmmti 

g;xfi/>^Ua-^;^^x-fJk x^i/> 
y y p — ;i/^E y x^ji/x— if o y u p -;i/x— ^ 
iMi^^tnv^tf-h, x^tpy;!/?* 
7*fe"fr — h&£c7)X^U>^U n—)\,T)V*)VX-—"r)V 
T^it— hm ; yx^l/y^'J *3\;kx— 
;k yx^l/y^'JJ-Wyx^jl/X-fik z/X^ 
|/>{fU3-jky^fJPX-r;k > ? X5FU>^UP — 
40 ;kyXf;i/X-rJk ^X5 1 l/>^Un-^W5 : 
rJIs&ii <D 5? x.^ is > if Vn—)l,m ; ^Ptfl/y 

^U3»;M?^x-f;k yptfu>^up-;kx^ 1 
;l/X-5^k tfl/y^U n-^^n tf;i/X-r;k 
ypt:l/>yu 3-;l/^x-rM<!:©ynt:k> 
yij3-W/7M^X-fil'S ; yPtfl/y^U P 
-;i//^;i/X-^;i/T-tr^-h, ?°p tf u>^u p-;u 
x^x-^-ji^-tz^- k ypt:i/>^up-;uyp 
tf;i/x-^7*fe^-h, 7°p tf u>^u p-;u^;u 
x— ^;i/7*fe^- ^^yptfky^'ja-ji/7;^ 
so ;i/x— r^Tir^-h^ ; 7 p ptfu>yup-;u^^;u 
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7;i/^x-r;i/7tT-hS; F;kc>, 

[0 0 2 2] y^;kn^;i^ F>, v^D^-tfV >, 
4 - t FO + y- 4-^^)1- 2 -*K>9 S>f£ii<D5r 

;k RK^;k 2 - 1 Kn^>ypfcf:t>^x^;k 
2-tKP^->-2-^g=-;l/yptf^->K^^;U, 2- 
t H P + y- 2 - / ?Jl/yp h°t >ix^;k tFP + 
z/Wm^)V. tHD+y»Sx^k tFP*y»B 
:/5P;k BJ^^Jk JLKx^k M^n^ ¥LK 
3-tKP*x^Pe*>R^3 1 ;k 3-hF 
□ *y^Ptft>8xfJl/, 3-tHD + yypt:ty 
S^Pe;k 3-tFP + yyPt:*>i7'^k 2- 
tFP + y-3-^fJl/^>i/^ y F*->i£S? 
^^;K /h+y»iX?Jk ^h^yBiy'PtfJK 
y F^>@^7*5P;k lh*3/W/Wk XF+y« 
*X3^k Xh + yBi^Dlijk Xh + ySM^f 
;k 7'P^yii^m 7 4 P*+ySlxfJk 7* 
P^+ySgyPhfJk yp^yRS^k :/F* 
vgf&y^k y'h + ySKxfjk ^h + ySB^P 
fcfjk 7*h + yRi7*fJk 2-^h + y^pe*>B 

y^;k 2-* h + s^ptr^Kx^k 2-^h+ 
yypet>iypb:^ 2-^h+y7 p pi;t>87' 

^;k 2-Xh + y^Pet^fJk 2-Xh^y 
yPttyiX^Jk 2-Xh*y^oW>8^Pt: 
Jk 2-Xh + yyPt°t>i7'fJk 2-7*h^yy 
PKt>»^f;k 2-yh^yypt:t>BxfJk 
2-7h*is?Utt>Wi7u\£)i, % 2-7 / h + y7°P 
e^>»^;k S-^h^yyPlityi/fJk 3 
h^vyPtf^">^X5 1 ;k 3-/H*yypW 
>i7 s Ph°ik 3-^h^y7°Pl:t>i7'f;k 3- 
Xh^y7°Pt:t>i^^k 3-Xh^y7'PW> 
»X^;k 3 - Xh + yyPtft^Ptfjk 3-X 
h^S/yPb e ^>Ky r ^;k S-T'P^yT'Ptfty 
• ^Jk 3-7°P**yyPt!t>iXfjk 3-7° 

p^+y^ptit^ypk'jk 3-yp7p^->ypfcf 

*>B7 / ?;k 3-7*F + yyp^>i^f;k 3- 
^h + y^Plit^ixWk 3 -y h*y^Pt!*> 

»^Dbr;k 3-y h+v7 p ptf^->^y^;^^<^x 
[0 0 2 3] [a] ©ajfifcffl^ansa^BB 

nt^sfeo^ftffl-cf, w^«2,2' -rvtryw 

yyfnxhUik 2,2* -77ex- (2,4->?y 
?;WtUDXhU;W , 2,2' -Tl/tlX- (4-y 
h + y-2,4-y/WI/n-hUjH fz£(DT"J 
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; ^>l/<;i/^k**$/h\ 7^u^ )V^)V*3r 

(t-^;^;u^*» ->i7P'\^-y*>^:i:©# 
«ia*fl:* ; *«tva»{k***«#frf ens. ^>>*;i/ 

[0 0 2 4] 1. 2-^7>^TvhMfc£^ [B] 

10 [B] tbTft WAtf* l,2-^>^/>y7y 
FXM>tXXfik 1, 2-t7F + 7>y7yF 
X;^>lX7r;k l,2-^>7+/>y7yFX 
W>§7^ K^ilXl. 2-t7h*7>y7yFX 

[0 0 2 5] :n6^#WtLTIt 2, 3,4-hU 
bFP*y^>77xy>-l, 2-t7h + y>7y 
K- 4 -XM>tXXf;k 2,3,4-FUtFP* 
y^>77x;>-l, 2 --^7 F*y >^7>>F- 5 
-XWyiXXfik 2,4,6-FUhFP^y^> 
20 77i;>-1, 2-t7h^y>y7yF-4-X^ 
*>^XX^;k 2,4,6-h'JtFP + y^>77x 

y>-i, 2 —f7 F*y >> ? t^h- 5-x;i/^>^ 

XXfiW h U t FP + y^>77xy >0 1 , 2- 
-T7 F^y >y7yFXM>BxXfiH ; 2, 2 ' , 
4,4' -rH7t KP + y^>77xy >- 1, 2—j~ 
7 h + ; >y7y F - 4 - XM>iXXf)k 2, 
2' ,4,4' - f Y7 1 FP^y^>77x/>- 1, 
2 -^-7 h^y >y7y F- 5 -Xi^yiXXrik 
2,3,4,3' -fF7tFP*y^>77x;>-l, 

30 2 —T7 h + y >y7yF-4-XW>iXXf;k 
2, 3, 4, 3* -rF7tnty^>77xy>-l, 2 
-^-^ F + y>y7y F- 5 -XW>BxXfJk 
2,3,4,4' -rh7tFP : l : y^>77x;>-l I 
2 -^7 h^y >y7yF-4-XM>iXXfik 
2,3,4,4' -fF7tFn + y^>77xy>-l, 
2 -^7 h + y >i/Tis F- 5 -XM>lXXfik 
2, 3, 4, 2 ' -rh7hFP + y-4' -*3\0^> 
y7x;>-l, 2-t7F + y>y7yF-4-X^ 
^>BxXrik 2, 3,4, 2* -r F7t FP + y- 

40 4' -^^K>77xy>-1, 2-t7h + y>y 
7yF-5-XM>iXXrJk 2,3,4,4' -J- 
h7tFP*y-3' -y F+y^>77xy>- 1, 
2 -;*-7 h^y >> ? T> ? F~4 -xw>ixxf;k 
2,3,4,4' -rF7tFP*y-3' -*h*>"< 
>77x/>- 1, 2-^-7 F + y>y7yF- 5-X 
;i/*>^xx^;i^?<D^F^t: FP+y^>77xy> 
(0 1, 2 - 17 h + y >y7y Fx;i/*>ixXr^ ; 

[0026] 2, 3. 4, 2', 6' -^>^h FP*y^ 
>77x;>-l, 2-^-7 F^y >z?Ti? F- 4 -X 

50 M>ixXrJk 2,3,4,2' ,6' -^>^tFa 
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+ y^>77xy >- l, 2-t7h*;>y7yH- 
5 -XJl^>m^X^)im(D^>^ t KD + y^>77 

; 2, 4, 6, 3 ' , 4 ' , 5 ' -'V^-y-fc KP+y^ 
>77xy>- 1, 2-t7h + y>y7yF-4-X 
;F4n>^XX^;K 2,4,6,3' , 4 ' , 5 ' 
t KD4 1 y^>77xy >- l. 2 -~fy h*J>i/T 
yF-5-7W>iX7fJk 3, 4, 5, 3 ',4', 
5* -A+ittFP*y^>77xy>-l 1 2-t7 
h + y>y7yF-4-7W>lXXfik 3,4, 10 
5, 3 ' , 4 ' , 5 ' FD + y^>77xy> 

-1, 2 - t7 h + / >y7y F - 5 - X;l/*>Sl^ 
f^A^bFo*y^>77x/>0 1 ) 2 
>y7y FXM>8xXfil/ ; 
[0 0 2 7] h*X (2,4-ytFD + y7xX / )l/) y 

1, 2 -^;7 F^y y-jyv F- 4 -xj>*>^ 

XXfik bX (2, 4-ytFP + y7xXJW y^ 
>- 1, 2 -^7 F*y>y7yF-5 -X;i-*>g?x 
X^;k t'X (p-tFD^y7xXJl/) y^>-l, 
2 -±7 >y7y F - 4 - X^/iXXrJk 20 

IfX (p-tFD + y7xXJH *^>- 1,2-^:7 
h + y >^7y F - 5 - 7W>8X7fJk FU (p 
-tFD + y7xXJl/) /^>-l, 2-t7h^y> 

vT> ? F-4-x>)i/^>^xx^;u, FU (p-tFn 

t'>7i-W ^^>- 1. 2-^^h^y>> ? T^F 
-5-XM>|XXfJk 1,1,1-FU (p-tF 
D*y7xx;l/) X^>- 1, 2 -^7 F^y >y7y 
F-4-XW>iXXfik 1,1,1-FU (p-fc 
FD + y7xXW X^>- 1, 2-^-^F + y>^T 

^F-5-xM>8xxf;k ex (2,3,4-FU 30 

tFD + '>7x-W ^^>-l, 2-t7F + y>y 
JyF-4-XM>iXXfJk t:X (2,3, 4- F 
'JtFD + y7iXW y^>- 1, 2 h^y > 

y7v F- 5 -7^/iXXrik 2,2-t'X (2, 
3, 4-FUt FP + y7xx;H 7pa°>- l, 2 -dh 
7F + y>y7yF-4-XM>iXXfik 2,2 
-hiX (2, 3, 4- FU t Fn^y7x-jH 7P/\y 
- 1, 2 - 17 F + ; >y7y F - 5 - Xil/*>iXX 
1,1,3-F'JX (2,5-y^fJl/-4-tF 
D + y7xrjW -3-7x-Jl/yn/t>-l, 40 
7 F + 7 >y7y F - 4 - XM>iXXfJk 1,1, 
3 - F U X (2, 5-y^W-4-tFn + y7xX 

7>*F- 5 -X^ylXXrik 

[0028] 4, 4* - [1- [4- [1- (4-fcH 
n + y7x-JW - 1 -y^x^W 7i-M x^ 
U^» t:X7xy~^- 1, 2 -jr? F*y >-J7zy 
F-4-X;l/*>gXXfik 4,4* - [1- (4- 

[l- (4-tFn+y7xx;w -i-y^;i/X^ 
;W 7xXJH X5"Ux>] lfX7xy-Jl/-l,2- 50 
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t7 F + y >y7y F - 5 - XMyiXXfJk tX 
(2,5-y7^-4-tFn + y7xXJW - 2 - 
fc FP*y7xXJM^>- 1 , 2-t7F + y>y7 
is F- 4 -x;^>iX7rJk tfX (2, 5-yy^ 
;U-4 -t Fo+y7xXJH -2-tFP*y7xZ 

;by*>- i, 2-j-y F^y >v ? t^f- 5-x;u* 

yiXXfJk 3, 3. 3 ' , 3 '. F^y^l/- 1. 
1 ' -XtfP e-f >^>- 5, 6, 7, 5', 6', 7'- 

^-tfv-ji/- i. 2 h*y >> ? t>?f-4-x 

W>iXXfik 3, 3, 3' , 3' F ^y^Jl/- 
1, l f -XtfPkW>7>-5, 6, 7, 5' , 6' , 7' 

-^•y*y-;u- l, 2-^^F+y >^t^f-5- 

XM>lXXr;k 2, 2, 4 - F U y^ 1 ;!/- 7, 2 ' , 
4' - F U t FP + y77A'y- 1, 2 - t7 F + y > 
i?Tz/ F- 4 -XWygxXfJk 2,2,4-FUy 

7, 2 ' , 4 * - FU t FP*y77A>- 1, 2 
-±y F^y>y7yF - 5-XJW>»xXt^*0 

(#'JtFP*y7xxjW 7W>®l,2-t7F 
^y >y7y FXM>lXXfMftfbn^ n 

[0 0 2 9] iiHWRLfcl. 2-t7h + y> 

^Tv ? FX;U*>^xX5 L ;^c7)XX5 : -M>S'&^7a F 
«8-&tc2EHUfcl, 2 -^-^ F^y >^7> ? FX;^> 
g£7^ FSWAtf2, 3,4-FUk FP+y^>77x 
y >- 1, 2-t7h + y>y7yF-4-XW>i 

75F*t>»ii:«fflsn5. ^oi,2-+y> 

[0 0 3 0] [B] tiE»©«fflW*l4, [A] fi£#l 0 
oa*8B^LT. *?£L<te5-l 0 0fi»g£, «fc D 
ff$K«l 0-5 0S»SBT&5o 5 M 

snfc^. row^au o ossse 

0) [B] /£#7^*lcS#T£fc*, WIE7;U*U*« 

[0 0 3 1 ] <*OttO)l«»>*5BM<D«tt»*tt»||B 
fij««lK:*5^T«, ±JE<0 [A] fifc#*5cfctf [B] 

[d] ^<it>i«(Dxg i u>tt^iaft-aj8^*w 

-r*»£ttffc^«K [E] X^v^jjl, [F] 

ad, *5cktx [g] iwBSttas:^*rs**^t^TS 

[0 0 3 2 ] ±m [C] *Jftte«£fifcfb^tott. Wf&tt 
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tLTtt, it>X< KSI-L80, i^X'f K S I — 
L 1 1 0 . +>">X-f h* S I - L 1 5 0 (J^±, HfHfc# 

xm (*o s) **«#tf e>n*. 
[0033] [c] f&ttommm&u, &m&fr [a] 

1 0 OSSgBfCtfLT, #*U<tt2 0S««5£TF. «fc 

ififiwm t tt % z> . 

[0 0 3 4] [D] 4>&< tt, m©X^U>te:*iafn 

=*is^*«rT*a^ttft^«tLTtt. mttwsg 10 

fctt3*«Bfil±© 7i"Jl/-HS:ffII:fflH4 

[0 0 3 5] ±!2iTSfig 7i"JU-hi LT 

tt, mtf2-tKD^->IfJl/ 7i"JU- 

K *;uifl — ;u 7^'JU-K -fy#p-;i/ 
7£UU—K 3-^h^->^;p 7 
i"ji/-K 2- u*) 7i7UP-f;i/^->x^i'- 

2 - t hfct***#tf 
cnecOTfrHKiStLTtt, «*Rtf7nr:yi'^M-l 0 20 
1 , |W|M- ill, BM- 1 1 4 (tfc) «) . 
KAYARAD TC-110S, BTC-120S 

(B#fc* (!*)«) . t'XP-h 1 5 8. Ih)2 3 1 1 

[0 0 3 6] ±E2«H6 7i7'J U-htUT 

1, 6-A+t>yt-;l/y (*■!?) 7£7'JU— h, 1, 

9-y-7->v:*-;i^ 7i7'ju-h. #uyp 

U>i/ijp-;i/v (*37) 7^'JU-h, t'X7i;+ 30 

->x^/-;i/7;u*^>v?7^u i/-H4£*«*ff6n 

5. Ctl^roifrlSStLTtt, 0iJAtt7PX-y^XM- 
2 10. HM- 2 4 0, |W)M- 6 2 0 0 (Il^(tt) 
©) . KAYARAD HDDA. BHX-2 2 0, 1^ 

r-6 0 4 (B*itmm)m) , trxn-h2 6o, m 
312. isi335hp (*R*r«Mb*i* m «) & t 

6115. 

[0 0 3 7] ±C3'S*B£U:© (*$0 7i7 'J l^-ht 
LTtt, CT^tth 1 J^5 L P-;i/7 p P/t>h'J 7 40 

£"Jl"-K ^>^XUXU1 — ;l/MJ (*37) 7^7'J 
U— K MJ ( (^^) 7{"JP-fD + ->IfJW 7* 
X7i-h, ^>^X«JXU) — ;U^h^ (*^) 7^7 
Ul'-K y^XU^U I — )l^>? <,*5>) 7^7 

uu-h, v^>*xD7.u l — ;w\*-y- (^^) 7^7 

7D-7^7XM- 3 0 9. |b|M-4 0 0. IHM-40 
5, IWIM-4 5 0, |H|M-7100. ISIM-8 0 3 0. 
I^M- 8 0 6 0 Wl M) . KAYARAD 

TMPTA. IW1DPHA. f5]DPCA-20. |h]DPC 50 
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A-30. P1DPCA-60. |W|DPCA-120 (B 

*<tmm)m) . £7.3-1-295, 111300, 1^36 

0. IffjGPT, If] 3 PA, 114 0 0 <*R*r*fM*I« 

mm ftt*a*#tfe>ft£. cn^jreng, 2 tigs 

fctt3^HI£A±© 7i7'JU—htt, HMttT** 

[0038] [d] fifca-ottflia^tt, [a] 

1 OOliSCWLT, ffS b<tt5 0S*«£TF. =fc 
0»* U<tt3 OMBfiTFT**. C©±5ttfl^-P 

[D] U»st*sts:i:i:iO. *»^<0!g&#t^ 
tt«MB»J#»a* 6ft6ft4««Rifc ttffi W CD WfSfctt 
£±tf*B®S3?£|6]±Si*.5;ita«T£*>. dOtU-g- 
#5 0Mk«5£«A*»£K:tt. #fi£& [A] T&Z 

ftm izmmnw*k u 5 c: t &$> % . 

[0 0 3 9] ±12 [E] X#*->J§JJSM£LTtt, ta^ft 
<ttt*X7xy-;UA^X#+->»J3g, 7x7-;i/7* 

7-vi7^x#^->mfl§. 77i/y-juy^5-y7 7 §yx#+ 

^x#+->^Ig, ^'J->v ? ;l-7 5>^x*+->^Bg, ffi 

(*) a^Ufc»fli**#»f4^t*«-c€rs. rtif.® 

f. t'7,7i7-MII#*yfflli t 71/'/-;m# 

[0 0 4 0] [E] fi£»<D^fflfiJ^tt, [A] 
1 0 OfiSaStC^LT. »SL<tt3 0«»g&J£rFT-& 

cicka^td^-c [e] fs»msns:ti:j: 

(wtt. [A] T-ag.S7;U7J'J pI*tt»J»K»-r 

i>:t#»s. *fi^ [a] t> rx^^v^ 
iS^**ig*$ns^-e [e] B6»tttii«c*. 

[0 0 4 1 ] Sfcfcfl-SlSUTSfc* [F] #Sffifi^Jffi 

fflT*;:t*«T#a. •^cortTis.PptLTtt, Mx.Bbm 

- 1 0 0 0, BM-1100 (BM CHEMIE& 
S). /^777i'F142D, IWIF172. |W)F17 

3. IUF183 (^B*^ >=¥itmxmm)m) . 7D 
7-HFC-l 3 5, IWIFC-170C. |s|FC-43 

0, IDFC-4 3 1 (ttSXU-XATOi) , -y— 7 

□ >s-i 12, ms- 1 1 3, w\s— 131, ms- 

141. IS1S-145. IHS-382, IHSC-IO 

1, RSC- 1 0 2, RSC-103, [pISC-10 

4, IDSC-105. IHSC-106 (JlEffiT (MO 

§3) . I7h77'EF3 0 1, |W| 3 0 3 , 1^ 3 5 2 (ff 
^BBftfiK («) H) . SH- 2 8 PA, SH- 1 9 0, 
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SH-193. SZ-6 03 2, SF-8 4 2 8, DC 
-57, DC-190 (3KU->U 3 — > «*) &) 

[0 0 4 2] -tOteKfc. [F] ^tbTI^U^ 

T U iH-fJk * U :t*->X^ L- U-f )VX.-7-)V 
-t3.Z(D-#mr3r : s3L=}-\s>7)V3r)VX-—'r)im ; 

>7U- JI/X-^MS ; # l J^-+->x5 : -i/>-^5^^- 

ffitt* ; *My->D*^>*'j7-KP3 4 1 at® 

U7P-NO. 5 7. 9 5 (*a6tt*JBft^X* (*) 

[0 0 4 3] unSOJUBISttJHtt, [A] 1 

0 0lt»C»l,t. *?i:l,<tt5Mffl£JrF, =t(3» 

[0 0 4 4] *&a#£©tt»tt&iaj± 

[G] £<5SfflT -5 ~ tfeT^S. HCfcifcSs 

<«ffl5la, WAtffc^sK+v';!/*, ^^7'Jn-f^ 

Dtf;UhU^ h + ->->7>, fz^MJ7th + yy7 
>. fcfxJPHJ* h^->->7>, T-'fV->7t-h7' 

n tf;p h u x h+v->7 >, r - i^'J -> f+->-/p tr;w 

MJ*h3r>'>"5>. 0- (3, 4 -X#*vv£p/\ 
4^>;k) if^h'J^ K * -> -> 5 >fc if £tl-5. 
[0 0 4 5] 3©«fc5fc«»i«i!ltt, [A] 1 

OOMflBKlttLT. $7-£L<«2 

[0 0 4 6] *%9i®ffi;imtt&Wlllttj«4fett. ±12© 
[A] *5«fctfl, 2-*y>5?T5?Hfl;*« 

[b] ms\z±M(Dm^^Mmzmwt^<n^m^ 
m&t%-\zm-£-rz>z2i\z&-oTfflmzn2>. mn> * 

T**#tBTffl^Sn*. W/ttf*S^# [A] . 1, 
2-^7>y7yK [B] *J±^tt3tWfcaiJniSn*-t 

©fawiH-a-^js, mj£<Dm&-vm-&-fz>z.iii,z£ d. 

[0 0 4 7] *»W©ii!*»^tt»fliffi^©iii3trffl 

i^snssatb-na. #«^# [a] , 1, 2-*/ 
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yvTVYfcG® [b] is^tfffittWKE^sns-t© 

[0 0 4 8] l^MCd, #Jx.«y;$'y'-;k x^y- 

^•Jl/S ; X^U>^U p-JkEyy^ux-^jk 
u >yj 3 -;ke y x^x—T^ufc Ev>if u 3 — ;ux 

-f;H;/fJl'tDyjl'7'7tf-h, If;|/tUV 
Jl^y-fe^- ^t'©Ifl/>^ l Ja-^7M;H- 
10 ^;UT-tr^- ; v?x^U>£f y n—ju^y y, 3^x 
—rJk yIfU>i/iJa-)R;ifJH-fJK ^ 
X5 1 1/ >2"J 3 -)li?y 3-)l3--y-)VtZ E CO ylf 1/ > 
yiJn-H/S ; y'Dtfly>ifU3-;W/5 L ;i/X-7 i ;k 

^Ptf u->yu 3-;wx^;ux-x;v, 7 p Ptfw>yu 
u—)Vzfuid)Vx.—7-)V, 7"nt:u>^ij p— 
x— x^ifw^Dtf i/>i7*u 3-m;7Wjh- 
^ng ; yptfu>yj p-^y^x-^Ji/7-t^- 
k ypfcTl/>^UP— ;ux^jpx— T-^T-b^— h, 
yptfu>^u 3-;i/7*aiiJn-f;i'7tf - ht'p 

20 tl/>^U 3-^7"f ;l/X-r^7tf - F, tzE<r>-f 
Peiy>yUP-;W7'^;i'X— ^l/T-fe^- hgf ; 7° 

phr i^>^up-;u^^;ux-^jp^"pif^- k y 

a e U >y 'J a - jHf j|/x-tJ1'7"d tf t*- h. -f 
u\?.vyW zi—)VJu tf;i/x— f;i/7*a tf=r^ — k 
7*at:i/>^j p-;i/y^x-^-;U7°P tf**- h& 

m ; Wkx>, *->U>fc£©3£*i£&fk**« ; ^ 

;Px5^k^r b>, ->^p^\^y>, 

4 -y^;k- 2 -^>^y >fcE<Dtr b>m ; 

30 [0 0 4 9] ttJitfHWjt^ik Bfllx^k PK7P 
fcT;k ft&l/g^k 2-kHa+y7"ok"t>iif 
Jk 2 - t H -y- 2 - JP7"D >i/f;K 
2 - t Kn+y- 2 -y?\/k:/Pfcr:*>S?X3^k k F 
p^vg^y^Jk tKntyftlim th'a*y 
SK^^k *LK*3\>k fLBx^Jk M7D^ ( 

3 - 1 Hp^->ype^->^y5 1 ;K 3- 

t h*P^->7 P Phf^->iEX^;k 3 - t h'P^i/T'Pfcf 
^->K^Ptf;k 3-tKD + y7*Dtf*>i7'f;k 
2 - t Ka + y- 3 -/f^yg^^k /h + y 

40 mmt^Jls, ^ h+yitli^k ^h^->»*yat; 

yftSxfJk Xh^->^^^Ptf;i/. Xh^iyg^i?^ 

7"n^ySi^f;k yp^ySHfik 
yp^^v^yptf;k 7 , n**ySt7'f;k 
+->ft8^fJk 7"h^yBiifJk yh + vPi?y 
ptr;k yh+^ftK^Jk 2 -y h^->yphf^-> 
»/^;k 2 -y h*->yptf*>Kx^;k 2-yh 
+->ypbf^->i?yptr;k 2-^h*->7"ne^->i 

2-I^y7'Dt:tyi^5 : Jk 2-Ih + 
50 y7"Dt:*>il^k 2-XF^->yPt^->SEyp 
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tr;k 2 -z.h* ; y7u¥-*>m-7^)i, 2-yb*-> 

;k 3 h*->7a\£*>mx.?-)i> 3-^s+->y 

;k 3 - ih+->ynt:t>8yf;K 3-xh^->y 

;k 3 -xh^->7 p Ptf^>K^Jk 3-7d#^-> 
:/Pbf;*>^?;k s-yD^y^nft^if 10 
;k 3-yn#+yyDtt>8^Dt:;K 3-yp# 
+->7 p ptf^->^^;w, 3 -y h^v-/pe^->s^ 

^;k 3-7*h + y^DW>iim 3-7h*is 

yptf^->Kype;k 3-^h+>'7'ptf5*->B?y5 1 

[0 0 5 0] ^n^CDj§^J©4>T, §SJ»iO 

- h m> ixf;n* <fe z* -/if i/ > ^ u p -)vmi)m 
^Ki^&n*. 20 

[0 0 5 1 ] S6»cM«*tttti:t)K:ilS»j«*a*flfffl 

*.fcfN-*3 L ;kfc;i/A7$ h\ N, N-v^^JkfcJUA 
75K. N-^^*M7-'JK, N-^?-;UTirh 
75F, N. N-i?*^;k7-fe h73 N-^^;Utf 
PUH>. y^fJWM+yH, ^>v;kr^;UX— 
T^k >"\+->JPX— ^;k 7-t hxJl/T-fe h>, -fV 

;k ^>V)VT)Vn— ;k B*&^>> ? ;k 

?cISiXfJk ->a^|ylf;k 7K>iyIf- 30 
;k r-^?P^^H>. ^m^U>. KiynfL/ 
7iz^tov;i/y7tf - h&t'd^f ens. 
[0 0 5 2] i^c±I3WJ;5{Ci)|©$tlfc*afi£#)^ 
tt, JL^O. 2(imig©5'J#77^M^i:5ffl^ 

[0 0 5 3] A-^->tt;jg)|jj<pffi?Eg 

(1) S8SSLfc&/&t«£S«SMf::^U 7"U^ 40 

- ^7 £ ?T 5 C <t (C =fc 0 *§2!l £ Rfc£ L T!S»«*£tt Wflgiffi. 

(2) m^nrcmmizm^/^^-xD^x^^v 

(3) j&gtCJfcUT, 2t>\zMt.Mm$:Mmi'tz'&. #7. 
h^-i7^rfT^. gMWSP^fg^M, SAc«-7-<^Ply 

> xtc*t j^-r & a- ? - >vtmm & n & „ 

[0 0 5 4] ±15 (1) <DT.mz^X. mtSLMfeWKD 50 
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m^mtLxit. mzmizzn?. mz-itx^u- 

iI3?6 0~ 1 1 0tt?3 0»M 5^iSTS5. 
±12 (2) CDiaK^Tfflt/^n^&Wi&iLTte, 
J»JAtfg^ (i£fi4 3 6 nm) , i^(?Sg3 6 5 n 
m) %KDm?\-1&, KrFl+y?l/-+f-fO» 
M. ->>£P hP>;6fcltS^(Z)XigS, «^#CD^f«^ 

A, 7>tx7- X^;U75 >, n-7"D t?;U7S >, 

yi?;P7sx yiwsyi^y-ik v> - n - 
7ntf;i/7S>, HJx?;P7 5>> ^^Uv'x^pt 

3>. y/^X^y-JP75>> hUl7y-il/7S 
>. 7 h^/^Jl/7> ; EX^Ah KP + ->.h\ rh7l 
^;l/7>^EX^Ak KD + yH, fcfP-Jk tf^Uv 5 
>, 1, 8 -^7 P C5, 4, 0] - 7-^7> 
xir>, 1, 5 -v^+ffcf^P C4, 3, 0] - 5- 

/ i->m<D7At) vmo^m^m £ 

Sfc, ±fB<07;i/*u^cD7k^^v<^y-;K x^y 

[0055] ( 3 ) mmmmmz, n9-->yantz 
mmztt\^xm?(-\zffi.*m.mz&z> u >x5aa^ff 

-<t»c^o, mumm<pizm?¥?z> 1. 2-*/>^7 

S#IJ«fflfttt. 0>JA«1 5 0~2 5 OtTSO, ttfigBf 
mt, «Ati5-9 0»M (*7h7*l/-HT'iM 

•a-{C«3 0~9 0^M) T<&3. ClWcfc^JcL-T, @W 

±^<DJ:o[zi,-cmfiL-2tifcmmmmm, v-r 

[0 0 5 6] 
[0 0 5 7] 
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[0 0 5 8] 1 

*#*S«A.&:7 7;*afc, 2,2' -7>/fc* 
X (2, 4->>*3\>UA*UPX hU;W 88fiSB, S?X 

^U>^Up— jI/X^jm^Ux— ?\ii,2 2 oa*SB£ 
tt&A/fc*. §i^^#7>5 : -U'>2 oaass, *^u;Ht 
2oa»SB, ^^i7'j;i/^yj->^;w4 osasi5*3j;^ 
7i^7ks h*2 oasgBSftji*.g^a^bfc 

i»«^£lltt£JAttfc. 8M®&ft€7 OT:k:± 10 
Cl©jaflES5l^|BJ««fL*a-&flc [A-l] * 

mt. 3 o. 6as%T*ofc= 

[0 0 5 9] 2 
#}&'§&&ZfMWmZffitt7 7?.U\Z. 2,2' — T 
Vk'X (2,4-^fJWkUZh'j;W 8a*SB:fc 

£#^x^u>^up-jux3\M/;*^;ux— -tSii^ 2 o 
aggB£tt&/u;t\ m^m^^u> i oassB, 

?'J;MR2 oagSB, /^^UJH^Jyy^HOli 
SB, ^->^P^>*— ;U*^£»J U-h 2 oaSgfrfej; 20 

z.<om&* smmamspim&i* [a- 2] * 

[0 0 6 0] 3 

»*«*J:rfflli*«e«Afc79^3K:, 2.2' -7 

7t'X 8 a*SB& 

<tZ>'v 5 x5 L l^>^ l J P-;UX3^;*3\>UX— 5MW2 2 0 

a*SB*tti&Avfc\ 3i#i^x^u->i obssb, 30 
?V)vm2 oa»SB, **9vn,wti/vi'&)V3 omm 

SB, P - f-;K>yJ^U ->>>;UX— 7^ 1 511 
SB, v ! ->i7P^>^x;i/^^i7U 1/-M 5a»SB*d; 
tf7i=*7W 5 HI oa««Srftii*«J(t««|Lfc 
PS-ftfrlcSMtett&fc. 7 01c fc± 

£©fi«*5l5M«#U#S##: [A- 3] £ 

4JJ3 1. OlI^TSoL 

[0 0 6 1 ] £fi£0iJ4 
!Wllf6J:lfflWlti*ft75X3t, 2,2' -7 40 
(2, 4-^fJWtl/DZhiJJW 88SSB& 

«fctfs?x^u>2/D 3— ;i/x^^5=-;ux— 7MI/2 2 0 
MMtett&A/£. ?ltimi/>l oa»SB, 
9V)IWL2 OBSSB, Z^i'Uil'i^iJyyJH Oil 
SB, i?i'irni>*=.)\,*99y U-h 1 5SBfe«klK7 

xx;utks h 1 o*««*ttii*a[sis«iftUfcas 

3 -^^v>X>5a»SB*tt^*-«0'5^fciS 
*5«fW««pb*B^# [A- 4] 

it. #f.nfci^M*oii»Mii3 1. 2%a 50 
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[0062] mmm 1 

^wrnwi (&m&fc [a - 1 ] 100 amsBKtBMo 

«h, [B] tlT2, 3, 4, 4 '-f h7t HP 

+ y^>V7i/>- 1 , 2-t7h + />y7yH- 

4-7ju*>&x:*x;w3 oaasBt*ii-&L, 

»S*«3 0a»%lC^-5J;'5(CvX5 1 ^>^ l J 
i& (S - 1) SWJJLfc. 

[0063] tmtiimm&msmtfimowu) ±mm.i& 

m (S-l) fCO^T^iS[lhf^tt(Di¥«^ff^, £<biz 

(s-i) ^e»^^n^^->«»^(c^)HTiHjg 
an, wjsfett. asms-, w»«6tt©w«*frt>&. 

[0 0 6 4] CAttattAttosftiS] -> U p >S«±ic:7; 
hf>:J— £fflWC. ±ft&l$® (S-l) Sr^flfLfc 
f£, 9 0'CT2^1*7h7"l/-MT7*l/^-i'lT 

mm3. 0uBO»mt*»riEUfc. #6nfcSkBtfc«3 

^W^^AtKU + yFO. 4a*SK*Stt«fc 
Dfc-5§l«!?&£fflt<>2 5tT9 0e>S^Saai£fTofc: 
«. iB«*Tfi»W**asi**fTr>fc. <H3 

•/.MftMlllRIHI (BIT, r/^->^S/hS>tfij 

) SrSflJgUJt. m(Dl&m&£; 1 tC^T. A^- 
>»J««/h«3t**« 8 OraJ / c m ! *^(D«-&tC!S& 
fcf*lte«&&, 8 0~10 0mJ/cm ! C9*^[C(jl 
*$C*tig§lttteJi£?, lOOmJ/cm'SI^, I 

[0 0 6 5] CW&3'J'l4©s¥« U p >»«±(ct; fc? 

tffl^x, ±mm.m®> (s-d 
3. Otfioa**»ssi/&. *6ftfcaiai:*fi7> 

~7\z£i-3 TSIMtl^ 3 0 OmJ/cm'i&5J;5 
C*n«*B8Wb. ifct^T, ~<7»'JP>g1££;7U- 
>^--^>(*3T-2 2 0 < CT-lB#P^firr5d£lc£9, 

s6i»©«ftffiasrfTi^». »&nfc«fl:ii©Bijp (td . 
saueufc. ^lt, u®a<ki«snfcyua> 

K2 0#IH«atS1tfc«> £0E«fclK®||RJP (t 1) * 
HSb. SflUMHU* I (tl-Tl)/T 

1} xi 00 c%] ^wtavtz, z.(Dm<Dmttm&5% 

[0 0 6 6] CBMtttCDlMn ±IE©»^SiJ14©i¥tf t 

H«»cL/T«fl:i«*»j5gu. »enfc«ftii©Btjp (t 

2) ^SiJ^bfc C©«<tWaS«S:^U->^- 



(11) 
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ftirois (t2) £j»j5tu m^-7\z^mmm. 

it& { ( t 2 -T 2) /T2) X 1 0 0 [%) ^rSfcBL 
~ 1 0 %ro«^Wj?M4Jl$f, 1 0 %*SA«>*^S:HI» 
[0 0 6 7] CigBJtt<Ds¥« JiIBWW^?PM©l¥ffl{c 

^7059 (3— j &m^fzz\ty,9utm 

«fcbT;#5;*S«±K:«fls«&«Mftbfc. dcosifcigl 

-2 01^^ (BftJStfsBlfK) J SfflHT4 0 
0~8 0 0 nm©fSH©iSfiTffi!l^Lfc. ^CDi^Wft 
9 0 X£U:©*^K:j£9itt««A» 8 5%H 

[0 0 6 8] (ffMKfittomE] ±13©)SfItt©ffKlfi 

4 o'c-riPtraiiiD^-i'bfco c©«<bR&^rr*^ 
^xxKojiini^-^aojtttaia**^**^ ri 

5 0-2 0iy^f-A (Ba«m9r«> J tffl»T 
4 0 0~8 0 0 nmCDJSfflW&S-efil^bfc. :©tt 



20 



5^±T'9 0 %3iffi<Dm&. W3»*ettA», 8 5%* 



* [0 0 6 9] mmm 2 
mmmnza^x. #a^# [a-i] tats* 

«tO«t)D»C*«^# [A- 2] *$tta-&«:*fKSffi 
Hbfctttt. X*m£ntt^bT&/£4MgJ* (S- 
2) S««bffKBbfc. M*S*ll:St. 

[0 0 7 0] HM^J 3 
&JtM 1 K&I^T, #a^# [A-l] s^tra^** 
i«ofttoOK:*a^flc [A- 3] 6-Stt*6{MgK*tt 
flibfcfl&tt. *«S«1 tRI«tbT«J««l««E (S- 
10 3) SW8b»«lfiL&. 1 Ki^T. 

[0 0 7 1 ] 

nmmnza^x. #a^# [a-i] £^tjfi-&#:ig 

[A- 4] «$tra«fM»«6tt 

fflbfete«, &kmi tfaimtzisxmtitmxm <s- 
4) ensbirai/fc. ^ms^t 1 i-^-r. 
[0072] nmm 5 

a««4»C*J^T, [B] tbTl. 1.3 - h'JT. 

(2, 5 - y/^- 4 - k KD + y7i^- 3-7 
i-JW ^DA> (1^;P) t 1, 2-7-7 h^y>> ? 
20 7^K-5-7W>S?DUK (1. 9tJW £©SS 
(1, 1, 3-h'JX (2, 5 -v f ^5 1 ;l/-4-t H 
D^y7i-JW - 3 -7 x.~)l7°a/<;>- 1. 2-j- 
7 h^y >v ? Tv H- 4 -XM>iXXfW £3 0 

si»«i/»fc«tt, **«U4 tra*K:bTai««i*« 

(S-5) *Iltaf«Lt. *S*S* 1 fcjfc-T. 
[0 0 7 3] 
[Jgl] 



















mm 


mm 


400-800nmCO 


400-800nmO 
















(mJ/cm 2 ) 


{%) 


(%) 


(96) 


(%) 




100 


+ 2.5 


-2.0 


94 


91 




90 


+ 3. 0 


-3.0 


93 


90 




60 


+ 3. 5 


-3.5 


89 


87 




50 


+ 4. 5 


-4.0 


88 


86 




75 


+ 4. 0 


-3.5 


92 


90 



[0 0 7 4] 



* mm®9&m?izm-t e. am«iHR t lt»it* 
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(51) Int. CI. 7 

G 0 3 F 7/038 
H0 1L 21/027 
21/768 



5 0 3 



F I 

G 0 3 F 7/038 
HO 1 L 21/30 
21/90 



5 0 3 
5 0 2 R 
S 



F^-A(##) 2H025 AA01 AA06 AA10 AA20 AB14 
AC01 AD03 BE01 CB10 CB41 
CB43 

4J002 BC041 BG011 BG041 BG051 
BH021 CD191 EQ036 FD146 
5F033 QQ01 QQ19 QQ74 RR27 SS22 



